FIRST DEFINITION FOR EEYEESIBLE SYSTEMS.
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is the same for all reversible transformations of the system from a given initial state A to a given final state B. In illustration taking a simple system and supposing the integral to vanish round the circuit APBQ (Fig. 9), it follows that the parts contributed by the paths APB and BQA are equal and opposite, and therefore the line integrals taken along APB                        /             ^ and AQB from A to B are equal, the initial state (jpi V-^} and final state (#2 "Pa) ^emg the same for both.
We   may   therefore      __ write, for a simple system     0
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aud for a compound system we have in like manner
C<*Q      <j       o   .
J -f = 8B-SA
where S denotes a certain quantity dependent on the actual state of the system, and SA} SB denote its values in the states A, B. We are thus led to associate irreversible transformations with a new quantity S whose value at any instant depends only on the state of the system at that instant. This quantity we call entropy and we are led to the first definition of § 70, which for the systems here considered may be stated as follows:
Let A and B ~be two different fhermically homogeneous states of the same system, which are capable of being connected together by continuous reversible transformations. Then the integral
BRYAN, Thermodynamics.                                                                                   r the series of processes is irreversible. Hence for a reversible series of processes we must have Q0 = 0 and
